Heat-induced apoptosis and p53 in cultured mammalian cells.
Heat-induced apoptosis was studied in M10 and MOLT-4 cells by determining nuclear morphological changes, decrease in cell size, DNA degradation into fragments of about 30 kbp, and the appearance of internucleosomal DNA fragments (DNA ladders). Morphological changes in the nucleus were detected within 30 min after heat-treatment at 44 degrees C in M10 cells, but much later (> 5 h) in MOLT-4 cells. In M10 cells, 30 kbp-DNA fragments were observed even at the end of the heat-treatment and decreased 10 min later, while the DNA ladder increased at 10-30 min after heat treatment. DNA fragments of 30 kbp appeared in MOLT-4 cells at 1 h after the heat-treatment and apparently accumulated for up to 24 h. Heat-treatment increased p53 protein in MOLT-4 cells but not in M10 cells. Analysis of the DNA sequence of the p53 gene revealed that M10 cells have a heterozygous mutation in codon 173 of exon 5. These results suggest that apoptosis is induced by hyperthermia in a cell-line dependent manner, that the formation of 30 kbp-DNA fragments is a very early event in apoptosis, that DNA fragmentation into a DNA ladder occurs via the 30 kbp fragments, and that apoptosis in heat-treated M10 cells may be independent of p53.